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Joint Committee for Traceability in 
Laboratory Medicine

• What has it done?
• Why is it important?
• How does it carry out its tasks?
• What does the database look like?
• How can the database be used?
• What are the JCTLM’s future activities?

Bureau International des Poids et Mesures



WhatWhat has JCTLM has JCTLM delivereddelivered ??

A Quality assured database of:

a) Higher Order Reference Materials
b) Reference Measurement Procedures
c) Laboratory Reference Measurement Services (2007) 

http://www.bipm.org/jctlm/
For use by (primarily)

a) IVD industry
b) Regulators

Bureau International des Poids et Mesures
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"The traceability of values assigned to 
calibrators and/or control materials must 
be assured through available reference 
measurement procedures and/or 
available reference materials of a higher 
order .. "

Annex I - Essential Requirements
Part A. General Requirements, Clause 3

The IVD Directive of the The IVD Directive of the 
EU requires that:EU requires that:
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Aim of the IVD DirectiveAim of the IVD Directive

“to ensure that IVDs do not compromise 
the health and safety of patients, users 
and third parties and attain the 
performance levels attributed to them by 
their manufacturer . "

MHRA, UK Guidance 2006
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Non-traceable IVD measurement 
systems can lead to:
- Lack of product control
- Non comparable measurement results
- Incorrect patient diagnosis and 
treatment
- Uncertainty of compliance with the 
Directive

Why is Traceability an Why is Traceability an 
essential requirement?essential requirement?



What Is Metrological 
Traceability?

• Definition VIM, 3rd edition, JCGM 200:2008

Metrological traceability - property of a 
measurement result whereby the result can 
be related to a reference through a 
documented unbroken chain of calibrations, 
each contributing to the measurement 
uncertainty

Bureau International des Poids et Mesures



Measurement Uncertainty 
Definition 

VIM III, 2.26
• measurement uncertainty –

non-negative parameter characterizing the 
dispersion of the quantity values being 
attributed to a measurand, based on the 
information used

Bureau International des Poids et Mesures



Glucose in Blood, Serum, Urine, CSF
SI-Unit:  mmol/l

SRM917b –
weighed amount

Human Patient Specimens,
e.g. Blood, Serum, Urine, 
CSF

Manufacturer‘s Master 
Calibrator,  Master Lot of 
Product Calibrator

New Lot Commercial 
Product Calibrator

Higher Order Reference Procedure –
e.g. Isotope Dilution - Mass
Spectrometry or Procedure of Similar
Trueness and Precision

Reference Procedure traceable to 
higher order reference procedure -
e.g. Hexokinase/glucose-6-
phosphate Dehydrogenase 
Procedure

Procedure applying same chemistry
and equipment as routine procedure, 
but more precisely controlled
conditions and more replicates to 
reduce uncertainty

Commercially available system 
including product reagent and 
calibrator lots

Routine Sample – Human Patient Specimens,
e.g. Blood, Serum, Urine or CSF

RESULT
Glucose in mmol/l

Weighing procedure Primary reference

measurement procedure

Definition
of the measurand

Secondary reference

measurement procedure

Primary calibrator

Secondary calibrator

Manufacturer´s selected

measurement procedure
Manufacturer‘s

working calibrator

Manufacturer´s standing

measurement procedure

Product Calibrator

SRM917b
NIST certification of SRM917b 
(purity)

Section 1 –External to
manufacturer, credentialing of the
Certified Reference Material

Section 2 –Internal to
manufacturer,  value assignment

Section 3 –External to
manufacturer,  End user‘s results are
Traceable to Certified Reference Material
and the Reference System

End user‘s routine

measurement procedure

Traceability Chain for the 
Measurement of Glucose 

in Body Fluids



Why Traceability
• Evidence Based Medicine is becoming more 

and more prominent in the practice of clinical 
laboratory science
– Glucose
– PSA
– HbA1c
– Creatinine (GFR calculations)

• All of these analytes have specific cutoffs that 
are independent of the assay used.  

• To correctly utilize these cutoffs, the assays for 
the analyte in question must be comparable.  

Bureau International des Poids et Mesures



Improved Cholesterol Measurement Accuracy Improved Cholesterol Measurement Accuracy 
Reduces Health Care Costs and Improves Patient CareReduces Health Care Costs and Improves Patient Care

1949 23.7%

1969 18.5
%

1980 11.1%

1986 6.4%

1990 -1994 5.5 - 7.2%*

Unnecessary
Treatments

Untreated
Disease

Correct Value

False
Positives

False
Negatives

Wasted $$$Wasted $$$DeathDeath

2000 3%

Improvement in 
precision since 1968 

has been estimated to 
save $100M/yr in 
treatment costs

1997 – New Suite of Fresh-Frozen Serum 
SRMs designed to address clinical 
analyzer commutability issues; Total-, 
HDL-, and LDL-Cholesterol and 
Triglyceride Values

1988 – New Suite of Cholesterol in 
Serum SRMs at Medical Decision 
Points

1981 – First Cholesterol in 
Human Serum SRM (SRM 909)

1980 – Cholesterol in Serum 
Definitive Method 

NIST Contributions to
National Reference
System for Cholesterol

1967 – Pure Cholesterol SRM (SRM 911)

Data from U.S. Government Accounting Office
and College of American Pathologists
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Sponsoring Sponsoring OrganizationsOrganizations

Intergovernmental Treaty Organization 
for Measurement Standards

International NGO for Professionals in 
Laboratory Medicine

International NGO for Accreditation 
Bodies
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DECLARATION OF COOPERATION
The International Committee of Weights and Mesures

( CIPM ), the International Federation for Clinical Chemistry 
and Laboratory Medicine ( IFCC ), and the International 

Laboratory Accreditation Cooperation (ILAC) have agreed to 
cooperate to establish a Joint Committee for Traceability in 

Laboratory Medicine, with the acronym JCTLM.

The goal of the JCTLM is to provide a worldwide platform to 
promote and give guidance on internationally recognized and 

accepted equivalence of measurements in laboratory medicine and 
traceability to appropriate measurement standards.

DECLARATION OF COOPERATION
The International Committee of Weights and Mesures

( CIPM ), the International Federation for Clinical Chemistry 
and Laboratory Medicine ( IFCC ), and the International 

Laboratory Accreditation Cooperation (ILAC) have agreed to 
cooperate to establish a Joint Committee for Traceability in 

Laboratory Medicine, with the acronym JCTLM.

The goal of the JCTLM is to provide a worldwide platform to 
promote and give guidance on internationally recognized and 

accepted equivalence of measurements in laboratory medicine and 
traceability to appropriate measurement standards.

Chair
IFCC:

Prof Jean Claude Forest
Centre Hospitalier Universitaire de Québec
et Université Laval
Québec
Canada

Secretariat
BIPM:

Dr Robert Wielgosz
Bureau International des Poids et Mesures
Pavillon de Breteuil
F-92312 SÈVRES CEDEX
France
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Operational Operational StructureStructure

� Executive Committee

� Working Groups
1. Reference Materials and Reference Methods

Chairs: W.May (NIST), H. Schimmel (IRMM),

Compilation of existing RMPs and CRMs (Lists)

2. Reference Laboratories - Networks

Chairs: L. Siekmann, L. Thienpont (IFCC)

Lists of Laboratory Reference Measurement 
Services (RMSs)

Guidelines for reference laboratories

Identification of networks



Relevant ISO Standards for higher order RMs and RMPs

ISO 17511 In vitro diagnostic medical devices - Measurement 
of quantities in biological samples - Metrological 
traceability of values assigned to calibrators and co ntrol 
materials

ISO 18153 Metrological traceability of values for catalytic 
concentration of enzymes assigned to calibrators and 
control materials

ISO 15193 Presentation of reference measurement 
procedures

ISO 15194 Description of reference materials

ISO 15195 Reference Measurement Laboratories





SI traceability - Primary Calibrators (ISO 17511)
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Traceability to an international conventional calibrator (ISO 17511)

Bureau International des Poids et Mesures



Traceability to manufacturer’s selected measurement procedure (ISO 17511)
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JCTLM WG1 Review Process



JCTLM WG1 Review Process (ISO 15194)

Bureau International des Poids et Mesures



0326Other

00810Microbial Serology

0003Blood Groupings

0728Vitamins

15305043Non-Electrolyte Metals

0011Blood Gases

012034Coagulation Factor

123 211188482TOTAL Number

194320114Proteins

0005Nucleic AcidsNucleic Acids

22142615Non-Peptide Hormones

35394469Metabolites and Substrates

611720Enzymes

23292370Electrolytes

323584Drugs

Reference

Measurement 
Procedures

Reference 
Materials

Reference

Measurement 
Procedures

Reference 
Materials

Category

Number Recommended for 
Publication

Number of Nominations 
Submitted

Summary of Cycles I & II Nominations and Approvals



LIST I

published initially on  01 April 2004

Certified Reference Materials and Reference Measurement  Certified Reference Materials and Reference Measurement  
ProceduresProcedures for well-defined chemical entities or internationally 
recognized reference method-defined measurands, such as 
enzymes. Reference Materials included in this category are those
that are traceable to the SI units. [Electrolytes, Drugs, Metabolites 
and Substrates, Non-Peptide Hormones, Enzymes and some
Proteins]

approximately 123 Reference Measurement Procedure 
entries for 75 different health status markers

approximately 211 Reference Material entries for 128 
measurands

http://www.bipm.org/en/committees/jc/jctlm/jctlm-db/
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JCTLM LIST II

Reference Materials that are value-assigned using an internationally 
agreed upon  protocol e.g., reference materials for Blood Typing, 

Coagulation Factors, Microbial Serology, Nucleic Acids, and some
Proteins. The values of the measurands in the reference materials on 

this List are not SI-traceable and/or no internationally-recognized 
reference measurement procedures exist. 

Initially published in January, 2005, now includes

• 21 CRMs for Coagulation Factors
• 7 CRMs for Proteins
• 3 CRMs for Blood Groupings
• 2 CRMs for Enzymes

24Bureau International des Poids et Mesures



Reference Measurement Laboratories

JCTLM Working Group II -

Reference Measurement Services

Assessed on basis of:Assessed on basis of:
• Metrological level of the reference procedures used  

(compliance with JCTLM WG1 RMPs)

• Accreditation to ISO 17025 and ISO 15195 as a calib ration 
laboratory and/or CIPM-MRA process

• Ongoing performance in inter-laboratory comparisons

25Bureau International des Poids et Mesures



SI traceability - Primary Calibrators (ISO 17511)

Bureau International des Poids et Mesures

Reference 
Measurement 
Service 
Providers



JCTLM Working Group II -

Reference Measurement Services for Laboratory Medic ine



Organisation:                                
Laboratory

Name of person 
responsible: Name

Street:

City:

Post Code:

State:

Country:

Phone:

Fax:

e-mail:

Please return by August 15, 2004 to:

Dr. R. Kruse,
Dr. W. Geilenkeuser
DGKL
Im Mühlenbach 52 a
D-53127 Bonn  -  Germany

Fax:      +49-228-211529
E-mail:   info@dgkl-rfb.de

 
Please switch to next table (Measurands) !

Reference Laboratory Address:

Reference Laboratories in Laboratory Medicine

Registration Form for Ring Trial RELA 01/2004

                                                    Reference Institute of Bioanalysis
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

A B C

Measurand Participation
please indicate

"X"
 

METABOLITES & SUBSTRATES
Total Cholesterol  
Total Glycerol  
Creatinine x 2 x 5
Uric Acid  
Urea  
Glucose  
Total Bilirubine  
 
ELECTROLYTES
Sodium  
Potassium x 2 x 5
Chloride  
Calcium  
Lithium  
Magnesium  

ENZYMES
ALT  
AST  
CK  
LDH  
GGT  
Amylase  

Total Protein  
 
HORMONES  
Aldosterone  
Cortisol x 2 x 5
Progesterone  
Testosterone  
Estradiol-17ß  
Estriol (non-conjugates)  
Total Thyroxine (TT4)  
Total Tri-iodothyronine (TT3)  
17-Hydroxyprogesterone  

THERAP.DRUGS
Digoxin x 2 x 5
Digitoxin  
Theophyllin  

Number of Vials



IFCC EQAS, Inter-laboratory comparisons for 
Reference Measurement Laboratories

http:/www.dgkl-rfb.de:81
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JCTLM Database: Search Engine



Content of the JCTLM Database (January 2008)

Certified Reference Materials (CRMs) = 202
CRMs no longer listed = 28
Reference Measurement Methods = 139
Laboratory Reference Measurement Services = 98

31Bureau International des Poids et Mesures
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JCTLM Database: Summary of entries by Region of Ori gin

Certified Reference Materials Reference Measurement Services

Entries = 202 Entries = 98
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JCTLM Database: Visits per Month
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Using the JCTLM Database

Establishing and validating a traceable 
measurement system



Glucose in Blood, Serum, Urine, CSF
SI-Unit:  mmol/l

SRM917b –
weighed amount

Human Patient Specimens,
e.g. Blood, Serum, Urine, 
CSF

Manufacturer‘s Master 
Calibrator,  Master Lot of 
Product Calibrator

New Lot Commercial 
Product Calibrator

Higher Order Reference Procedure –
e.g. Isotope Dilution - Mass
Spectrometry or Procedure of Similar
Trueness and Precision

Reference Procedure traceable to 
higher order reference procedure -
e.g. Hexokinase/glucose-6-
phosphate Dehydrogenase 
Procedure

Procedure applying same chemistry
and equipment as routine procedure, 
but more precisely controlled
conditions and more replicates to 
reduce uncertainty

Commercially available system 
including product reagent and 
calibrator lots

Routine Sample – Human Patient Specimens,
e.g. Blood, Serum, Urine or CSF

RESULT
Glucose in mmol/l

Weighing procedure
Primary calibrator

Secondary calibrator

Manufacturer‘s

working calibrator

Product Calibrator

SRM917b
NIST certification of SRM917b 
(purity)

Section 1 –External to
manufacturer, credentialing of the
Certified Reference Material

Section 2 –Internal to
manufacturer,  value assignment

Section 3 –External to
manufacturer,  End user‘s results are
Traceable to Certified Reference Material
and the Reference System

Combined
standard
uncertainty (%)

0.1%

0.87%

1.21%

1.49%

ISO 17511



Glucose in Blood, Serum, Urine, CSF
SI-Unit:  mmol/l

SRM917b –
weighed amount

Human Patient Specimens,
e.g. Blood, Serum, Urine, 
CSF

Manufacturer‘s Master 
Calibrator,  Master Lot of 
Product Calibrator

New Lot Commercial 
Product Calibrator

Higher Order Reference Procedure –
e.g. Isotope Dilution - Mass
Spectrometry or Procedure of Similar
Trueness and Precision

Reference Procedure traceable to 
higher order reference procedure -
e.g. Hexokinase/glucose-6-
phosphate Dehydrogenase 
Procedure

Procedure applying same chemistry
and equipment as routine procedure, 
but more precisely controlled
conditions and more replicates to 
reduce uncertainty

Commercially available system 
including product reagent and 
calibrator lots

Routine Sample – Human Patient Specimens,
e.g. Blood, Serum, Urine or CSF

RESULT
Glucose in mmol/l

Weighing procedure
Primary calibrator

Secondary calibrator

Manufacturer‘s

working calibrator

Product Calibrator

SRM917b
NIST certification of SRM917b 
(purity)

Section 1 –External to
manufacturer, credentialing of the
Certified Reference Material

Section 2 –Internal to
manufacturer,  value assignment

Section 3 –External to
manufacturer,  End user‘s results are
Traceable to Certified Reference Material
and the Reference System

Combined
standard
uncertainty (%)

0.1%

0.87%

1.21%

1.49%

JCTLM ACTIVITIES

ISO 15193, ISO 15194, ISO 15195

ISO 15189
ISO 17511



Glucose in Blood, Serum, Urine, CSF
SI-Unit:  mmol/l

SRM917b –
weighed amount

Human Patient Specimens,
e.g. Blood, Serum, Urine, 
CSF

Manufacturer‘s Master 
Calibrator,  Master Lot of 
Product Calibrator

New Lot Commercial 
Product Calibrator

Higher Order Reference Procedure –
e.g. Isotope Dilution - Mass
Spectrometry or Procedure of Similar
Trueness and Precision

Reference Procedure traceable to 
higher order reference procedure -
e.g. Hexokinase/glucose-6-
phosphate Dehydrogenase 
Procedure

Procedure applying same chemistry
and equipment as routine procedure, 
but more precisely controlled
conditions and more replicates to 
reduce uncertainty

Commercially available system 
including product reagent and 
calibrator lots

Routine Sample – Human Patient Specimens,
e.g. Blood, Serum, Urine or CSF

RESULT
Glucose in mmol/l

Weighing procedure
Primary calibrator

Secondary calibrator

Manufacturer‘s

working calibrator

Product Calibrator

SRM917b
NIST certification of SRM917b 
(purity)

Section 1 –External to
manufacturer, credentialing of the
Certified Reference Material

Section 2 –Internal to
manufacturer,  value assignment

Section 3 –External to
manufacturer,  End user‘s results are
Traceable to Certified Reference Material
and the Reference System

Combined
standard
uncertainty (%)

0.1%

0.87%

1.21%

1.49%

ISO 17511
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JCTLM Database: Glucose Certified Reference Materia ls



Glucose in Blood, Serum, Urine, CSF
SI-Unit:  mmol/l

SRM917b –
weighed amount

Human Patient Specimens,
e.g. Blood, Serum, Urine, 
CSF

Manufacturer‘s Master 
Calibrator,  Master Lot of 
Product Calibrator

New Lot Commercial 
Product Calibrator

Higher Order Reference Procedure –
e.g. Isotope Dilution - Mass
Spectrometry or Procedure of Similar
Trueness and Precision

Reference Procedure traceable to 
higher order reference procedure -
e.g. Hexokinase/glucose-6-
phosphate Dehydrogenase 
Procedure

Procedure applying same chemistry
and equipment as routine procedure, 
but more precisely controlled
conditions and more replicates to 
reduce uncertainty

Commercially available system 
including product reagent and 
calibrator lots

Routine Sample – Human Patient Specimens,
e.g. Blood, Serum, Urine or CSF

RESULT
Glucose in mmol/l

Weighing procedure
Primary calibrator

Secondary calibrator

Manufacturer‘s

working calibrator

Product Calibrator

SRM917b
NIST certification of SRM917b 
(purity)

Section 1 –External to
manufacturer, credentialing of the
Certified Reference Material

Section 2 –Internal to
manufacturer,  value assignment

Section 3 –External to
manufacturer,  End user‘s results are
Traceable to Certified Reference Material
and the Reference System

Combined
standard
uncertainty (%)

0.1%

0.87%

1.21%

1.49%

ISO 17511



JCTLM Database: Reference Methods for Glucose
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JCTLM Database: Reference Measurement Service for G lucose
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Comparison of NMI capabilities for Glucose in Serum Me asurements
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IFCC EQUAS results for two different reference methods for glucose in 
serum



Glucose in Blood, Serum, Urine, CSF
SI-Unit:  mmol/l

SRM917b –
weighed amount

Human Patient Specimens,
e.g. Blood, Serum, Urine, 
CSF

Manufacturer‘s Master 
Calibrator,  Master Lot of 
Product Calibrator

New Lot Commercial 
Product Calibrator

Higher Order Reference Procedure –
e.g. Isotope Dilution - Mass
Spectrometry or Procedure of Similar
Trueness and Precision

Reference Procedure traceable to 
higher order reference procedure -
e.g. Hexokinase/glucose-6-
phosphate Dehydrogenase 
Procedure

Procedure applying same chemistry
and equipment as routine procedure, 
but more precisely controlled
conditions and more replicates to 
reduce uncertainty

Commercially available system 
including product reagent and 
calibrator lots

Routine Sample – Human Patient Specimens,
e.g. Blood, Serum, Urine or CSF

RESULT
Glucose in mmol/l

Weighing procedure
Primary calibrator

Secondary calibrator

Manufacturer‘s

working calibrator

Product Calibrator

SRM917b
NIST certification of SRM917b 
(purity)

Section 1 –External to
manufacturer, credentialing of the
Certified Reference Material

Section 2 –Internal to
manufacturer,  value assignment

Section 3 –External to
manufacturer,  End user‘s results are
Traceable to Certified Reference Material
and the Reference System

Combined
standard
uncertainty (%)

0.1%

0.87%

1.21%

1.49%

ISO 17511
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Proficiency Testing Scheme 
Results for Glucose in Serum

- Results agree with traceable 
reference value and within 
acceptance criteria
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Future 

JCTLM Activities and Challenges

1. Implementing the revision of ISO 15194

2. Extension of covered List II analytes

3. CRMs with nominal properties

4. Establishing Commutability



Stages of the development of ISO Standards: ISO 151 94
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•Stage 1: Proposal stage 

•Stage 2: Preparatory stage 

•Stage 3: Committee stage

•Stage 4: Enquiry stage 

•Stage 5: Approval stage 

•Stage 6: Publication stage

ISO/DIS 15194

Oct 2007 –ISO/DIS 15194 sent to ISO 
Central Secretariat

Jan 2008 –FDIS status and final vote by 
Countries

April 2008 – Approval of new standard

April to Oct 2008 – Publication of new 
standard in all countries



ISO 15194 Revision
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ISO/DIS 15194ISO 15194: 2002

In vitro diagnostic medical 
devices – Measurement of 
quantities in samples of 
biological origin –
Description of reference 
materials

In vitro diagnostic medical 
devices – Measurement of 
quantities in samples of 
biological origin –
Requirements for certified 
reference materials and the 
content of supporting 
documentation



Normative Referenced Documents
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ISO/DIS 15194

ISO Guide 31

ISO Guide 34

ISO Guide 35

ISO 17511

ISO 18153

GUM

ISO 31

5. Properties, 
production and 
characterization of 
a CRM

6. Content of 
supporting 
documentation

6.2 Label

6.3 Certificate

6.4 Certification 
Report

4. Systematic format of properties in the 
supporting documentation of a CRM



JCTLM LIST II

Reference Materials that are value-assigned using an internationally 
agreed upon  protocol e.g., reference materials for Blood Typing, 

Coagulation Factors, Microbial Serology, Nucleic Acids, and some
Proteins. The values of the measurands in the reference materials on 

this List are not SI-traceable and/or no internationally-recognized 
reference measurement procedures exist. 

Initially published in January, 2005, now includes

• 21 CRMs for Coagulation Factors
• 7 CRMs for Proteins
• 3 CRMs for Blood Groupings
• 2 CRMs for Enzymes
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Traceability to an international conventional calibrator (ISO 17511)
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Traceability to manufacturer’s selected measurement procedure (ISO 17511)
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ISO/DIS 15194, Annex (A)
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CRMs with nominal properties or ordinal quantities

A2. Assigned values cannot be expressed by a numeri cal value multiplied by a 
unit of measurement

A5. The description of CRMs for nominal properties o r ordinal quantities 
should fulfil, as far as possible, the requirements  of CRMs for differential ad 
rational quantities as given in this International standard.

Exceptions include terminological changes of

a) quantity to nominal property,

b) measurement to examination for nominal properties ,

And technical changes of

c) using values as those described in A.3 and A.4

d) having examination uncertainties expressed as nu mber fractions of 
misclassification

e) not being able to calibrate in relation to a nom inal scale



ISO/DIS 15194, Annex (A)
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CRMs with nominal properties or ordinal quantities

The homogeneity and stability of the material shall  be demonstrated in view of 
the relevant properties and quantities



Calibrator Traceability - Commutability

Commutability - Mathematical relationship between the 
measurement results generated by the measurand in a 
given calibrator using the reference and the routine 
procedure is the same as the relationship expected for the 
measurands in routine human samples.

Commutability of Manufacturer’s Working Calibrators assessed 
by applying the Ref. Meas. Procedure and the Routine  
Measurement Procedure to the Mfg. Working Calibrator and 
a set of human samples.

Commutability of Manufacturer’s Product Calibrator - compare 
results of measurements by Ref. Procedure and Routine 
Procedure on a set of actual samples the the Routine 
Procedure is intended to be applied.
Results for the Manufacturer's Working Calibrator are 
consistent with human samples

Bureau International des Poids et Mesures



Calibrator Traceability - Commutability

Commutability Chart 1 - Ideal Results
Commutability of Human Samples and Mfg. Working Cal ibrators

Slope of Human Samples and Mfg. Working Calb is 0.9 9
Intercept of Human Samples and Mfg. Working Calb is  0.01
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JCTLM Database : www.bipm.org/jctlm/


